Apolipoprotein E-genotype dependent hippocampal and cortical responses to traumatic brain injury.
The different alleles of the apolipoprotein E gene (APOE-gene, ApoE-protein) have been reported to influence recovery after traumatic brain injury (TBI) in both human patients and animal models, with the e4 allele typically conferring poorer prognosis for recovery. How the E4 allele, and consequently the ApoE4 isoform, affects recovery is unknown, but proposed mechanisms include neurogenesis, inflammatory response and amyloid processing or metabolism. Using the controlled cortical impact (CCI) model of brain injury and microarray technology we have characterized the genomic response to injury in the brains of APOE2, APOE3 and APOE4 transgenic mice and identified quantitatively and qualitatively significantly different profiles of gene expression in both the hippocampus and the cortex of the APOE3 mice compared to APOE4. The observed gene regulation predicts functional consequences including effects on inflammatory processes, cell growth and proliferation, and cellular signaling, and may suggest that the poor recovery post-TBI in APOE4 animals and human patients is less likely to result from a specific activation of neurodegenerative mechanisms than a loss of reparative capability.